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Chapter Three

In this chapter, existing components of
the airport are evaluated to identify the
capacities of the overall system. Once
identified, the existing capacity is com-
pared to the forecast activity levels
prepared in Chapter Two to determine
where deficiencies currently exist, or
may be expected to materialize in the
future. Once deficiencies in a component
are identified, a more specific determina-
tion of the approximate sizing and
timing of the new facilities can be made.

The objective of this effort is to identify,
in general terms, the adequacy of the
existing airport facilities and outline
what new facilities may be needed and
when they may be needed to accommo-
date forecast demands. Having
established these facility requirements,
alternatives for providing these facilities
will be evaluated in Chapter Four to
determine the most cost-effective and
efficient means for implementation.

The cost-effective, efficient, and orderly
development of an airport should rely 

more upon actual demand at an airport
than a time-based forecast figure. In
order to develop a master plan that is
demand-based rather than time-based, a
series of planning horizon milestones
have been established for Chino Airport
that take into consideration the reason-
able range of aviation demand
projections prepared in Chapter Two.

It is important to consider that the actual
activity at the airport may be higher or
lower than projected activity levels. By
planning according to activity mile-
stones, the resultant plan can
accommodate unexpected shifts, or
changes in the area’s aviation demand.

Aviation Facility
Requirements
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I t  is  im por t a n t  t h a t  t h e pla n
accommodate these changes so tha t San
Bern ardin o Coun ty can r espond t o
unexpected changes in  a  t imely fa sh ion .
These milestones provide flexibilit y,
wh ile potent ially extending this pla n’s
usefu l life if aviat ion  t rends slow over
the per iod.

The most  impor tan t  reason  for  u t ilizing
milestones is tha t  they a llow th e airport
to  develop  facilit ies  according  t o  need

genera ted by actua l demand levels.  The
dem a n d-ba sed schedu le provides
flex ib i l i t y  i n  de vel opm en t ,  a s
development  schedu les can be slowed or
expedited according t o actua l demand a t
any given  t ime over  the p lanning
period.  The resu lta n t  plan  provides
a irpor t  officia ls wit h  a  financia lly
responsible and  need-based  program.
Table  3A presents the planning h or izon
milestones for  each  act ivity demand
ca tegory.

T A B L E  3 A

P l a n n in g  H o r i z o n  M i le s to n e s

C h i n o  A i r p o r t

2 0 0 1

S h o r t

T e r m

I n t e r m e d i a t e

T e r m

L o n g

T e r m

B a sed  Air cr a ft

S t a n d a r d  G en er a l Av ia t ion  Air cr a ft

Vin t a ge  Air cr a ft

Tot a l B a sed  Air cr a ft

797

  171

968

920

    180

1 ,100

1 ,005

    185

1 ,190

1 ,180

    195

1 ,375

O per a t ion s

G en er a l Av ia t ion

Air  Ta xi

M ilit a r y

Tot a l O per a t ion s

144 ,999

349

        143

145 ,491

165 ,000

700

        400

166 ,100

178 ,500

1 ,200

        400

180 ,100

206 ,300

2 ,700

        400

209 ,400

Tota l  An n u a l  Ins t r u m en t  App roa ch es 1 ,919 2 ,442 2 ,765 3 ,434

An n u a l  P a s sen g er s 121 ,200 147 ,000 167 ,500 204 ,200

AIR FIELD

R E Q U IR E MEN T S

Airfield facilities include th ose facilit ies
tha t a re r ela t ed t o the a r r iva l,
depa r ture, and ground movement  of
a ircra ft .  Theses components include:

• Runways
• Naviga t iona l Approach  Aids and

  In st rument  Appr oaches
• Ta xiwa ys

• Air field Ligh t ing, Marking,
  and Signage

The adequa cy of exist ing a ir field
facilit ies a t  Chino Airpor t  is a na lyzed
from a  number  of perspect ives with in
each  of these components , including
(but  not limited to): a irfield capa city,
runway length , runway pavement
s t rength , Federa l Avia t ion  Admini-
st r a t ion  (FAA) design st a nda rds ,
a ir space configura t ion , a nd a ir  t r a ffic
cont rol.
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AIRF IELD  CAP ACITY

An a ir por t ’s a ir field ca pa cit y is
expressed in  terms  of it s  annual service
volume (ASV).  Annua l ser vice volume
is a  reasonable est imate of the
maximum level of a ircra ft  opera t ions
tha t can  be accommodated  a t  the
a irpor t  in  a  year .  Annual service
volume accounts for  annua l differences
in  runway use, a ir cra ft  m ix, a nd
weather  condit ions.  The a irpor t ’s
annua l service volum e was examined
ut ilizing FAA Advisory Circu la r  (AC)
150/ 5060-5, Airport Capacity and
Delay.

F ac to rs  In flu e n c in g
Ann u al S e rvi ce  Volu m e

Exh ibit 3A graphica lly present s th e
va r iou s fa ct or s in clu ded in  t he
ca lcula t ion  of an  a irpor t ’s  annua l
service volum e.  These include: a ir field
cha ra cter istics, meteorologica l condi-
tions, a ir cra ft  mix, and  demand
character ist ics (aircraft opera tions).
These factors a re descr ibed below.

! AIRF IE LD CHARACTERISTICS

The layou t  of t he runways and t axiways
dir ectly a ffect s an  a ir field’s capa city.
This not  on ly includes the loca t ion  and
or ien ta t ion  of th e runwa ys, bu t  the
percent  of t ime tha t  a  pa r t icu la r
runway or  combina t ion  of ru nwa ys is in
use and t he len gth , widt h , weigh t
bear ing capa city, and  ins t rument
approach  capa bility of each  runway a t
the a irpor t .  Th e length , wid th , weight
bear ing     capa city,     and     ins t rument

appr oaches ava ilable to a  runway
determine wh ich  type of a ircra ft  wh ich
may opera t e on  the runway a nd if
opera t ions can  occur  dur ing poor
weather  conditions.

Runw ay Co n fig u ra tio n :  Ch ino
Air por t  has t hree runwa ys.  Th is
includes two pa ra llel runways, or ient ed
in  an  eas t -wes t  manner , and a n
in ter sect ing runway, or ient ed in  a
north east -sout hwest  manner .  Runway
8R-26L is t he longest  runwa y a t  the
a irpor t  and  cur ren t ly serves  the mix of
la rge business jet a ircra ft  and gener a l
avia t ion  a ircraft  which  use the a irpor t .
At  4,858 feet  long, Runwa y 8L-26R is
capa ble of serving smaller gener a l
avia t ion  p is ton-powered  and turboprop
a ircra ft .  Runway 3-21 is 6,003 feet  long
and can serve a la rge percent age of the
a ircra ft  using Chino Airpor t .

For  th is ana lys is , the complet ion  of the
Taxiway C and  D recons t ruct ion /
reloca t ion  project s ha s been a ssumed.
Therefore, it ha s been a ssumed tha t
each  runway is served by a  fu ll-length
pa ra llel t axiwa y.

The para llel runway configura t ion
provides for  maximum capacity a t  the
a irpor t .  The 800-foot  spacin g of t he
pa ra llel runways  a t  Chino Airpor t
provides for  simultaneous  landing
and/or  depar ture opera t ions  dur ing
visua l condit ions.  Ru nwa y 3-21 limits
a ir field capacity.  When  th is runway is
in  use, t he pa ra llel runways cannot  be
used.  This limits a ircra ft a rr ivals a nd
depa r tures to a  sin gle runwa y, which
cannot  serve as  many a ircraft  dur ing a
given per iod  of t ime as  the pa ra llel
runway system.
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Runw ay U s e:  Runway use is n ormally
dicta ted by wind condit ions.  The
direct ion  of takeoffs and la ndin gs is
genera lly determined by the speed  and
direct ion  of win d.  I t  is gen era lly safest
for  a ircra ft  to takeoff and  land  in to the
wind, avoiding a  crosswind (wind tha t  is
blowing perpendicula r  to the t ravel of
the a ircra ft ) or  t a ilwind components
during these opera t ions .  At  Chino
Air por t , most  a ircra ft  depar t  to the west
(Runway 26R and Runway 26L) due to
the preva iling wind flows from the west .
For  the capa city a na lysis, th e pa ra llel
runway configura t ion  was assumed to
be used  the major ity of the t ime wh ich
maximizes capa city.

Exit  Taxiways:  Exit  t axiways have a
sign ifica nt  impa ct  on  a ir field capa city
s ince the number  and loca t ion  of exit s
dir ectly determines  the occupancy t ime
of an  a ircra ft  on  the runway. Each
runway is served by four  or  more exit
t axiwa ys.

The a ir field capa city a na lysis gives
credit  to exit s loca ted  with in  a
prescr ibed range from a  runwa y's
thr eshold.  This ra nge is based upon the
mix index of t he a ircra ft  tha t  use the
runway.  The exit s must  be a t  leas t  750
feet  apa r t  to count  a s sepa ra te exits.
For  Chino Airport , th e exit  t axiways
mu st  be with in  2,000 to 4,000 feet  from
the runway t h resh old. Following th is
cr iter ia , ea ch  runwa y is credit ed with
two exit s.  Th is reduces capacit y by fou r
to six percen t .

! METEOROLOGICAL
CONDITIONS

Weat her  con dit ion s ca n  ha ve a
sign ifica nt  a ffect on a ir field capa city.

Air por t  capacity is usu a lly highest  in
clear  wea ther , when  flight  visibilit y is
a t  it s best .  Air field capa city is
diminish ed a s  weather  condit ions
deter iora te an d cloud ceilings an d
visibility a re reduced.  As wea ther
condit ions det er iora te, t he spa cing of
a ir cra ft  must  increa se to provide
a llowa ble margins of sa fet y.  The
increa sed distance bet ween  a ircra ft
reduces the number  of a ircra ft  wh ich
can  opera te a t  the a irpor t  during any
given per iod .  This  consequent ly
reduces overa ll a ir field capa city.

Th er e  a r e t h r ee ca t egorie s  of
meteorologica l condit ions each  defined
by the r eported cloud ceiling and flight
visibilit y.  Visua l F ligh t  Rule (VFR)
condit ions exist  whenever  the cloud
ceiling is grea ter  t han 1,000 feet  above
ground level (AGL) and visibility is
grea ter  than  th ree st a t u t e miles.  VF R
fligh t  condit ions permit  pilots t o
approach, land, or t akeoff by visu a l
reference and t o see and a void other
a ircra ft .

Instrument  F light  Ru le (IFR) condit ions
exist when  the r eported ceiling is less
than 1,000 feet  above ground level
and/or  visibility is less t han  three
s ta tu te m iles.  Un der IFR conditions,
pilot s must  r ely on  inst rument s for
naviga t ion  and gu ida nce t o th e runwa y.
Other  a ircra ft  cannot  be seen  and sa fe
separa t ion  between a ircra ft  must  be
assu red solely by following a ir  t ra ffic
cont rol ru les and p rocedures.  As
ment ioned, th is leads t o increa sed
dist a nces between a ir cra ft  wh ich
dim in ish es a ir field capa city.

Poor  Visibilit y Condit ions (PVC) exist
when the cloud ceiling and/or  visibilit y
is  less   than   cloud ceiling and visibilit y



Exhibit 3A
FACTORS INFLUENCING

ANNUAL SERVICE VOLUME

AIRFIELD LAYOUTAIRFIELD LAYOUT

WEATHER CONDITIONSWEATHER CONDITIONS

OPERATIONSOPERATIONS

VFR PVCIFR

AIRCRAFT MIXAIRCRAFT MIX

AIRFIELD LAYOUT

WEATHER CONDITIONS

OPERATIONS

AIRCRAFT MIX

Touch-and-Go
Operations

Arrivals and
Departures

Total Annual
Operations

J F M A M J J A S O N D

7

6

5

4

3

2

1

A&B
C

A&BA&B Beechcraft Bonanza

Cessna 441Beechcraft King Air

SAAB 340

Gulfstream

Cessna Citation

CC

01
M

P
16

-3
A

-2
/1

2/
02
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CHINO
AIRPORT

Runway Configuration Number of ExitsRunway Use
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m i n i m u m s  p r e s cr i b e d  b y  t h e
ins t rument  appr oach procedures for  the
a irpor t . Essen t ially, the airport  is closed
to arr ivals dur ing PVC conditions.

According to regiona l da ta , VFR
condit ions exist  appr oxima tely 93
percent  of the t ime, whereas IFR
condit ions occur  approxima tely five
percent  of the t ime, with  PVC
condit ions occur r ing approximately two
percent  of the t ime.

! AIRCRAFT MIX

Air cra ft  mix refers t o the speed, size,
and fligh t  character ist ics of a ir cra ft
opera t ing a t  the a irport .  As t he m ix of
a ir cr a ft  opera t ing a t  an  a irpor t
increa ses to include la rger  a ircra ft ,
a ir field capa city begins to diminish.
Th is is  due to la rger  separa t ion
distances tha t  must  be maint a ined
between a ircra ft  of differen t  speeds and
sizes.

Air cra ft  mix for  the capacity ana lysis is
defined in  t erms of fou r  a ir cra ft  cla sses.
Classes A and B consist  of sin gle and
mult i-engine a ircraft  weighing less than
12,500 pounds.  Aircra ft with in th ese
cla ssifica t ions a re pr ima r ily associat ed
with  genera l avia t ion  opera t ions , bu t
does include some business t urboprop
and business jet a ir cra ft (e.g. the
Cessna  Cita t ion  business jet a nd
Beechcra ft  Kin g Air).  Class C consists
of mult i-engine a ircra ft  weigh ing
between 12,500 an d 300,000 poun ds.
Th is is  broad  classifica t ion  tha t includes
business jet s, t u rboprops, a nd la rge
commercia l airline aircra ft.  Most  of the
business  jet s  in   the  na t iona l  fleet a re

included with in th is cat egory.  Class D
includes a ll a ircra ft  over 300,000
poun ds and includes wide-bodied and
jumbo jets.  No aircraft with in Class D
opera te, or  a re expected to opera te, a t
the a irpor t .

F or  t h e ca pa cit y a n a lysis , t h e
percen tage of Class C a ircraft  opera t ing
a t  the a irpor t  is cr it ica l in  det ermining
the annua l ser vice volume a s th is class
includes the la rger  and fa st er  a ir cra ft  in
the opera t iona l mix. Air cra ft  in
Ca tegor y C are es t imated  to conduct
sligh t ly more than  12 percen t  of
opera t ions a t  Chino Airpor t .  Cons is ten t
with  pr oject ions prepa red in  t he
pr evious chapter , t he opera t iona l fleet
mix a t  the a irport  is expected  to sligh t ly
increa se it s percen tage of Class C
through the pla nning period as bu siness
and corpora te use of the a irpor t
increa ses th rough t he plann ing period.

! DEMAND CHARACTERISTICS

Operat ions, not  on ly the tota l number  of
annua l opera t ions , bu t  the manner  in
wh ich  they ar e conducted, ha ve a n
impor tan t  effect on a ir field capa city.
Peak opera t iona l periods, touch-and-go
opera t ions, and t he percen t  of a r r iva ls
impa ct  the number  of annual opera t ions
tha t  can  be conducted a t  the a irpor t .

Pe ak Pe riod Operat ion s :  For  the
a ir field capa city ana lysis, a verage da ily
opera t ions and  average peak  hour
opera t ions during the peak  month  a re
ca lcu lat ed.  These figur es were der ived
from the peak per iod forecast s prepa red
in Ch apter  Two.
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Touch-and-Go Op e ra tio n s :  A touch-
and-go opera t ion  involves an  a ircra ft
making a  landing and an  immedia te
takeoff without  coming t o a  fu ll stop or
exit ing the runway.  These opera t ions
a re normally associa ted  with  genera l
avia t ion  t ra in ing opera t ions .  Touch-
and-go act ivity is counted a s two
opera t ions s ince there is  an  a r r iva l and
a  depa r tu re in volved.  A high
percen tage of touch-and-go t ra ffic
norma lly resu lt s in  a  h igher  opera t iona l
capacity because one landin g and  one
takeoff occurs with in  a  shor ter  t ime
than individua l opera t ions. Touch-and-
go act ivit ies represent  approxima tely 44
percent  of t ot a l annua l opera tions.  Th is
level of act ivity increa ses  hour ly
capa city by 31 percent .

P e rc e n t Arriva ls :  Th e percen tage of
a r r iva ls a s t hey r ela t e t o the tot a l
opera t ions in  the design  hour  is
impor tan t  in det ermining air field
capacity.  Un der most circum sta nces,
the lower  th e percent age of ar rivals, the
h igher  the hour ly capa city.  However,
except  in  un ique circumst ances, t he
a ir cr a ft  a r r iva l-depa r ture split  is
typically 50-50.  At  the a irport , t ra ffic
in format ion   indica ted  no  ma jor   devia -

t ion  from th is pa t tern , and a r r iva ls
were es t imated  to account  for  50
percent  of design period opera tions.

! CALCULATION OF ANNUAL
SE RVICE  VOLUME

The preceding informat ion  was used in
conju nct ion  with  the a ir field capa city
meth odology developed by t he FAA to
determine a ir field  capacity for  Chino
Air por t .

Hourly Run w ay Capacity :  The first
st ep in  det ermin ing annua l service
volume involves the computa t ion  of the
hour ly capa city of ea ch  runwa y in  use
configura t ion .  The percentage use of
each  runway, the amount  of touch-and-
go t r a in ing act ivity, and the number
and loca t ions of runwa y exit s become
impor tan t  factors in  determin ing the
hour ly capacit y of each runway
configura t ion .

Ann ual Se rvice  Vo lu m e :  Once the
hour ly capacity is  known, the annua l
ser vice volume can be determ ined.
Annua l ser vice volum e is ca lcu lat ed by
the following equa t ion:

Annua l Service Volume = C x D x H

C = weigh ted h our ly capa city
D = ra t io of annua l demand to average da ily demand dur ing t he peak month
H = ra t io of average da ily demand t o average pea k hour  demand dur ing the

peak  month

Following th is formula , the cur ren t  and
fu ture annual service volume for  Ch ino
Air por t   ha s  been estima ted.  Table  3B

summarizes annua l service volume da ta
for  Chino Airpor t  th rough the p lanning
period.
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T A B L E  3 B

An n u a l  S e r v ic e  Vo lu m e  C o m p a r is o n

An n u a l 

O p e ra t i o n s

Wei g h te d  H o u rly

C a p a c i t y

An n u a l

S e rv ic e  Vo lu m e

P e r c e n t

C a p a c i t y

E xis t in g E xit  T a xiw a y C on fi gu ra t ion

2001

S h or t  Ter m

I n t er m e d ia t e T er m

L on g  T er m

145,491

166 ,100

180 ,100

209 ,400

153

152

151

149

381 ,000

380 ,000

377 ,000

373 ,000

38 .2%

43.7%

47.8%

56.1%

A d d i t ion al  E xi t  T axiw ays

2001

S h or t  Ter m

I n t er m e d ia t e T er m

L on g  T er m

145,491

166 ,100

180 ,100

209 ,400

162

161

160

157

405 ,000

403 ,000

400 ,000

391 ,000

35 .9%

41.2%

45.0%

53.6%

! CONCLUSION

Exh ibit 3B  compa res a nnua l ser vice
volume to exist ing and  for eca st
opera t iona l levels .  The 2001 t ota l of
145,491 opera t ions  represen ted 38.2%
of the a nnua l service volume.  By t he
end of the pla nning per iod, without
taxiway impr ovements, the tota l annua l
opera t ions can  be expected to represen t
56.1% of annua l service volum e.

FAA Order  5090.3B, Field  Form ulation
of th e N at ional Plan  of In tegrated
Airport S ystem s (N PIAS ), indicat es that
improvemen ts for  a ir field capa city
purposes should be considered when
opera t ions reach  60 percent  of the
annua l ser vice volume.  The a irport  is
not  expected t o cross th is t h resh old
through the pla nning per iod of th is
mast er  plan ; therefore, a ddit iona l
runways a re n ot  expected to be needed
a t  the a irport .  However, addit iona l
a ir field capa city can  be achieved
through the development  of addit iona l
exit  t axiwa ys.  As shown  in  the t able,
pr oviding for  four  exit  t axiways  for

landin g can  increa se the a nnua l ser vice
volume from 373,000 oper a t ions in  the
long term p lanning hor izon  to 391,000
opera tions.  Therefore, a ddit iona l exit
t axiway configur a t ions should be
examined for  t he a irpor t  t o maximize
capacit y a nd reduce delay for  a ircra ft .

RUNWAY ORIE NTATION

For  the opera t iona l sa fety and  efficiency
of an  a irpor t , it  is des irable for  the
primary runway of an  a irpor t 's runway
system to be orient ed as close a s
possible to the d irect ion  of the
preva iling wind.  This  reduces  the
i m p a c t  o f  w i n d  c om p o n e n t s
per pen dicula r  to the d irect ion  of t ravel
of an  a ircraft  tha t  is  landing or  tak ing
off (defined as a  crosswind).

FAA design  st anda rds  specify tha t
addit iona l runway configura t ions a re
needed when the pr ima ry ru nway
configura t ion  provides less t han  95
percent  wind coverage a t  specific
crosswind  components .   The 95 percent
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wind coverage is computed on t he basis
of crosswinds not  exceeding 10.5 knots
for  small a ircra ft  weighing less th an
12,500 pounds and from 13 to 16 knots
for  a ircra ft  weighing over 12,500
poun ds.

The par allel run way system is closely
or ient ed to the pr eva iling wester ly wind
flows. Therefore, Runway 8R-26L and
Runway 8L-26R serve a s t he pr imary
runway or ien ta t ion  a t  the a irpor t .
Runway 3-21 ser ves a  crosswind
runway du r ing those t imes when  wind
flows may be from the nor theast  or
sou thwest .

The most  current  10 year s (1991-2000)
of wind da ta  ha s been collected to
determine wind coverage for  the a irpor t .
Exh ibit 3C su mmarizes win d coverage
for  the a irport  and depicts t he win d rose
for  the a irpor t .  As shown  in  the t able,
combined, Runwa y 3-21 a nd Runwa ys
8L-26R and 8R-26L, provide grea ter
than 99 percent  wind covera ge for  a ll
crosswind componen ts. This exceeds the
minimum design r equirem ent  discussed
above. Therefore, addit iona l runway
or ien ta t ions a re not  needed  a t  the
a irpor t .

As sh own  in  the table, in dividua lly,
Runway 3-21 and Runways 8L-26R and
8R-26L provide grea ter  than 98 percent
coverage for a ll crosswind componen ts.
S ince the 95 percen t  wind coverage
standard is met  with  a  single runway
or ien ta t ion  a t  Ch ino Airpor t , any
addit iona l runways must  be exam ined
for  their  oper a t iona l capa city ben efits .
FAA fundin g may be lim ited  if an
addit iona l runway orienta t ion  cannot  be
just ified based u pon its  opera t iona l
benefit .

For  Chino Airpor t , the pr eva iling wind
flows are from the wes t .  This leads t o a
grea ter  use of th e par allel run ways,
Runway 8R-26L and Runway 8L-26R,
than Runwa y 3-21. While h aving the
len gth  and width  to serve lar ge genera l
a via t ion  a ircra ft , th e Run way 3-21
or ien ta t ion  most ly benefit s sma ll
a ir cra ft  (a ircraft  less than  12,500
poun ds) dur ing th ose times when winds
are from the nor theast  and  crosswind
components grea ter  than  10.5 knots on
the pa ra llel runway system . The
pa ra llel r unway syst em  p r ovides
sufficien t  win d coverage for  la rge
a ir cra ft  when  the win d is  from the
nor theast .

Three conceptua l a lterna t ives  can  be
considered for  Runwa y 3-21.  The first
would be to main ta in  Runway 3-21 to
accommodate lar ge a ircraft  and serve a s
an  a lt erna te to Runway 8R-26L during
periods when Runway 8R-26L is closed.
As indica ted previously, based upon
preva iling wind flows an d the wind
coverage provided by the pa ra llel
runway system , Runwa y 3-21 is  not
needed by la rge a ircra ft .  Design  and
safety requ iremen ts a pplicable to la rge
a ir cra ft  mus t  be examined  for  Runwa y
3-21 to ser ve th is role.  Second, develop
and main ta in  Runway 3-21 to serve
sma ll a ircra ft  du r ing t hose t imes when
the wind is from the nor theas t  and the
10.5 knot  crosswind  componen t  is
exceeded on  the pa ra llel runway
syst em.  This  occurs less than  one
percent  of the t ime.  La st ly, close
Runway 3-21 a t  tha t  t ime wh en a  ma jor
rehabilit a t ion  or  recons t ruct ion  of the
runway is needed.  Develop the proper ty
occupied by th e runway for oth er u ses,
such  as avia t ion-relat ed development .
These a lterna t ives will be m ore closely
examined  in  Chapter  Four .
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Exhibit 3B
DEMAND VS. CAPACITY

ca
CHINO
AIRPORT

100,000

200,000

A
N

N
U

A
L

 O
P

E
R

A
T

IO
N

S

300,000

400,000

50,000

20012001

150,000

250,000

350,000

SHORTSHORT
TERMTERM

INTERMEDIATEINTERMEDIATE
TERMTERM

LONG TERMLONG TERM2001 SHORT
TERM

INTERMEDIATE
TERM

LONG TERM

381,000

145,491

165,000
178,800

206,300

380,000 377,000
373,000

ANNUAL SERVICE VOLUMEANNUAL SERVICE VOLUMEANNUAL SERVICE VOLUMEANNUAL SERVICE VOLUMEANNUAL SERVICE VOLUME

PLANNING HORIZON DEMAND LEVELSPLANNING HORIZON DEMAND LEVELSPLANNING HORIZON DEMAND LEVELSPLANNING HORIZON DEMAND LEVELSPLANNING HORIZON DEMAND LEVELS





3-9

P HYSICAL P LANN ING CRITER IA

The select ion  of appropr ia te FAA design
st anda rds for  the development  and
loca t ion  of a irpor t  facilities is based
pr imar ily upon the character is t ics  of the
a ircra ft  which a re curren t ly u sing, or
are expected to use, t he a irpor t .
P lanning for  fut ur e aircra ft u se is of
pa r t icu la r  impor tance s ince design
standa rds  a re used to pla n  separa t ion
distances between facilities.  These
standa rds  must  be determined  now
since the reloca t ion  of these facilit ies
will likely be ext remely expensive a t  a
la ter  da te.

The most  importan t  character ist ics in
a ir field p lanning a re the approach
speed and win gspan  of the crit ica l
design  a ircraft  an t icipa ted  to use the
a irpor t  now or  in t he fu ture. The cr it ica l
design  aircraft is defined as t he m ost
demanding ca tegory of a ircraft  which
conduct s 500 or  more opera t ions per
year  a t  the a irpor t .

The FAA ha s est a blish ed a  codin g
system to rela te a irport  des ign cr iter ia
t o t he opera t iona l and physical
character ist ics of a ircra ft  expected to
use t he a irport .  This code, referr ed to
as the a irpor t  refer en ce code (ARC), has
two components: the fir st  component ,
depicted by a  let t er , is the a ircra ft
approach  ca tegory and rela tes to
a ir cra ft  approach  speed  (opera t iona l
character ist ic); the second component ,
depicted by a  Roman  numera l, is the
a irplane design  gr oup (ADG) and
relat es to a ircra ft  wingspan  (ph ysical
character ist ic).  Genera lly, aircra ft
approach  speed applies to runways  and
runway-relat ed facilities, while a irpla ne
win g s p a n  p r i m a r i l y r e l a t e s  t o

separa t ion  criter ia involving taxiways,
ta xilanes, an d landside facilities.

Accordin g to FAA Advisory Circu la r
(AC) 150/5300-13, Airport Design , an
a ircra ft 's approach  ca t egory is based
upon 1.3 t imes it s s ta ll speed in  landin g
configu r a t ion  a t  t h a t  a i r cr a ft 's
maximum cer t ifica ted weigh t .  Th e five
approach  ca tegories  used  in  a irpor t
plann ing are a s follows:

Ca t egor y A: Speed less th an  91 knots.
Ca t e gor y B: Speed 91 kn ots or  more,
but  less th an  121 kn ots.
Ca t e gor y C: Speed 121 knots or  more,
but  less th an  141 kn ots.
Ca t e gor y D: Speed 141 knots or  more,
but  less th an  166 kn ots.
Ca t eg or y E: Speed grea ter  than  166
knots.

The a irpla ne design  group (ADG) is
based upon the a ircraft ’s  wingspan .
The six ADGs u sed in  a irpor t  p lanning
ar e as follows:

G r ou p  I:  Up to but  not  including 49
feet .
G r ou p  II:  49 feet  up  to but  not
including 79 feet .
G r ou p  III: 79 feet  up  to but  not
including 118 feet .
Gr ou p  IV:  118 feet  up  to but  not
including 171 feet .
G r ou p  V:   171 feet  up  to but  not
including 214 feet .
Gr ou p  VI:  214 feet  or  grea ter .

Exh ibit 3D  dep ict s  representa t ive
gener a l avia t ion  a ir cra ft  by ARC.  In
o r d e r  t o  d e t e r m i n e  f a c i l i t y
requirem ent s, an  ARC should first  be
determined, then  appropria te a irpor t
design    cr iter ia    can   be  applied.   Th is
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begins with  a  review of the type of
a ir cra ft  us ing and expected  to use Chino
Air por t .

Ch ino Airpor t  is curren t ly used by a
wide var iety of st anda rd gener a l
avia t ion  and vin tage a ircra ft .  S tandard
gener a l avia t ion  a ircraft  us ing the
a irpor t  include sm all single and m ult i-
engine a ir cra ft  (wh ich  fa ll with in
approach  ca tegor ies A and B and ADG
I) and business t urboprop, an d jet
a ir cra ft  (which fall with in a pproach
ca tegor ies B, C, an d D and ADGs I, II,
an d III).

Many of the t ypical vin tage a ircra ft
based usin g the a irport  fa ll with in
ARCs A-I to B-III.  The sm aller  vin tage
a ir cra ft  include figh ter  a ir cra ft  such  a s
the P -51 Mustang.  La rger  a ir cra ft
include the Douglas DC-3.  There a re a
few milita ry jet s  based  a t  the a irpor t
wh ich  wou ld fall wit h in  h igh er
approach  categor ies , such  a s approach
ca tegor ies C an d D.

There were 28 based  business jets a t
Ch ino Airport  in  2001.  This included a
range of Cessna  Cita t ion , Lear jet ,
Gulfst ream, and Ca nada ir Ch a llenger
a ircra ft .  These a ircra ft  fell wit h in
ARCs B-I to D-II.

Business jet  a ircra ft  a re the most
demanding standa rd genera l avia t ion
a ir cra ft  to opera te a t  the a irpor t  due to
their  h igh er  approach speeds , runway
take-off requ iremen ts, and wingspan s
when compared to t he remain ing
s tandard genera l avia t ion  a ir cra ft
which  opera te a t  the a irpor t . Bus iness
jet  a ircraft  a re es t imated  to conduct
more than  2,000 oper a t ions  annua lly a t
the a irport .  Busin ess jets with in ARC

C-I and  C-I I a re expected  to conduct  the
ma jority of th ese opera tions.

Vin tage a ircra ft  a re est ima t ed to
conduct  more t han  1,000 oper a t ions
annua lly a t  the a irpor t .  This includes
act ivity associat ed with t he on-airport
mu seums, other  based vin tage a ircra ft ,
and t ransien t  user s.  While th is
includes a  major ity of opera t ions by
a ir cra ft  wit h in  ADGs I a nd I I, vin tage
a ir cra ft  with in ADG III frequent  t he
a irpor t .  There a re cu r ren t ly more than
five vint age air cra ft  based a t  the a irpor t
with in ADG III.

Typica lly, more than  one a ircra ft
composes the a irport ’s crit ica l design
a ir cra ft . One aircraft m ay be the most
cr it ica l in  t erms of runway length , while
a n ot h e r  t h e  m os t  cr i t ica l  for
runway/t axiway widths and separa t ion
dista nces.

The a irpor t ’s cr it ica l a ircra ft  for
runway/t axiway widths and sepa ra t ion
design  must  consider  the la rger
wingspan s of the vin t age a ircraft  which
use the a irpor t  and  the Boeing 727-200
a ir cra ft  based  a t  the a irpor t .  The
t rans ien t  and ba sed bu siness jet
a ircra ft  define t he a pproach ca tegory.

For  planning purposes, t he a irpor t ’s
cur ren t  cr it ica l a ircra ft  will be defined
by severa l a ircra ft .  Busin ess  jets wit h in
approach  ca tegory C define the a irpor t ’s
cr it ica l a ir cra ft  approach ca tegory.  The
t rans ien t  an d based vin t age a ir cra ft
with in  ADG III  and ba sed Boeing 727-
200, which a lso falls with in ADG III,
define th e airport ’s cr it ica l a ircra ft  for
runway/t axiway width  and separa t ion
design .  Therefore, the a irpor t ’s  cur ren t
cr it ica l     ARC     must      consider      the



• Beech Baron 55
• Beech Bonanza
• Cessna 150

A-IA-IA-I

B-IIB-IIB-II (less than 12,500 lbs.)

B-I, IIB-I, IIB-I, II

A-III, B-IIIA-III, B-IIIA-III, B-III

C-II, D-IIC-II, D-II

C-III, D-IIIC-III, D-III

C-II, D-II

C-III, D-III(over 12,500 lbs.)

• Beech Baron 58
• Beech King Air 100
• Cessna 402
• Cessna 421

• Lockheed JetStar
• Super King Air 350

• Super King Air 200
• Cessna 441

• Gulfstream V
• Global Express

• Super King Air 300
• Beech 1900 
• Jetstream 31 
• Falcon 10, 20, 50

• Cessna 172
• Piper Archer
• Piper Seneca

• Piper Navajo
• Piper Cheyenne
• Swearingen Metroliner
• Cessna Citation I

• DHC Twin Otter

• Falcon 200, 900
• Citation II, III, IV, V
• Saab 340 
• Embraer 120

• Lear 25, 35, 55
• Israeli Westwind
• HS 125

• Gulfstream II, III, IV
• Canadair 600
• Canadair Regional Jet

• Boeing Business Jet
• B 727-200

• DC-3
• Convair 580
• Fokker F-27

Exhibit 3D
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B-IB-IB-I (less than 12,500 lbs.) C-I, D-IC-I, D-IC-I, D-I
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requ irements for  approach  ca tegory C
an d design group III or ARC C-III.

Future pla nn ing should  cons ider  the
increa sed use of the a irport  by larger
business jet  a ircra ft .  Na t iona l tr ends
indicate both  an  increased u se of
corpora te a ircra ft  and the desire to
opera te la rger  a ircra ft .  The Boeing
Business J et  (BBJ ), for  exam ple, is  the
corpora t e version of the commercia l
Boeing 737.  Airbus is developing a
simila r  bus iness jet  based  upon the
Airbu s A-320 design .  Although
corpora te a ir cra ft  a r e la rger  t oday than
their  predecessors , it  is u n likely t ha t
th ese a ircra ft  will exceed approach
ca tegor y D or design  group II I.  The
BBJ  is a  C-III  a ircra ft .  The Canada ir
Globa l Express and  Gulfs t ream are the
largest  business jets a nd fa ll with in
ARC D-III.

Given  all of th ese considera tions,
p lanning for  fu tu re cr it ica l a ir cra ft
sh ould inclu de a ll corpora te a ir cra ft  up
to the BBJ  and the Gu lfst ream V.
Therefore, the u lt ima te ARC for  Ch ino
Air p or t  s h ou l d  con s id e r  t h e
requ irements of approach  ca tegory D
an d ADG III or ARC D-III.

Runway 8R-26L provides the grea test
len gth  a t  the a irpor t  and p resen t ly
serves  as the pr imary runwa y for la rge
aircraft .  This ru nway should u ltim a tely
c o n s i d e r  A R C  D -I I I  d e s i g n
requirement s.  ARC C-II I design
requ irements a re appr opr iat e for
Runway 8L-26R since it serves as a n
a lterna te t o th e pr imary runwa y.

The appr opr iat e design  ca tegor y for
Runway 3-21 should be determined
after  consider ing it s u lt ima te role.  As

men t ioned previously, an  addit iona l
runway or ient a t ion  is not  needed a t  the
a ir por t  t o m eet  win d cover a ge
standa rds  s ince Runways  8R-26L and
8 L -2 6 R e xce e d  w i n d  cov e r a ge
requirem ent s.  The a na lysis t o follow
will deta il th e requir emen t s for  Runway
3-21 if it  is ma in ta ined a s an  a lt erna te
ru n wa y for lar ge aircraft, or a s a
runwa y for small a ircra ft  only.

The design  of t axiway and apron  a reas
s h ou ld  con s ide r  t h e  w i n g s p a n
requ irements of the most  demanding
a ir cra ft  to opera te with in  tha t  specific
fu n ct ion a l a r ea  on  t h e a ir por t .
Trans ien t  apron , a ir cra ft  ma int enance,
and repa ir  hangar  a reas  should
consider  ADG II I r equ irements to
accommodate the la rgest  t rans ien t
business jets a nd vint age air cra ft .  T-
hangar  and small conven t iona l hangar
a r ea s  s h o u l d  con s ider  ADG I
requ irements a s t hese commonly serve
smaller single and multi-engine piston
a ircra ft .

AIRF IELD  SAFE TY
STANDARDS

The FAA has es tablished  severa l
imaginary su r faces to protect  a ir cra ft
opera t iona l a reas a nd keep them free
from obstr uctions t ha t  could  a ffect  the
sa fe opera t ion  of a ircra ft .  These include
the object  free area  (OFA), obst acle free
zon e (OFZ), and  runway safety a rea
(RSA).

The OFA is defined a s “a  two-
dim ensiona l ground area  sur rounding
run ways, t axiways, and t axilanes which
is clea r  of objects except  for  objects
whose   loca t ion    is  fixed  by  function.”
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The RSA is  defin ed as "a defin ed surface
surrounding the r un way prepa red or
su itable for r educing the r isk of damage
to a irpla nes in  the even t  of an
undershoot , overshoot , or  excu rsion
from the runway."  The OFZ is defined
a s a  “defined volume of a irspa ce
centered above the runway center line
whose eleva t ion  is  the same as  the
nearest  poin t  on  the runway center line
and ext ends 200 feet  beyon d each
ru nwa y end.”

The FAA expects t hese a reas t o be
under  the cont rol of the a irpor t  and free
from    obstructions.    The   dim ensiona l

requ irements for  ARC B-I (sm all
a ir cra ft  only), ARC C-II I, and ARC D-III
a re summarized on  Table  3C.  ARC B-I
(sma ll a ir cra ft  only) would  apply to the
a lt erna t ive of developing Run way 3-21
to serve those small a ircraft  which  may
be a ffected by winds from t he n ort hea st
and may not  be able to lan d on  one of
the pa rallel run ways.  ARC C-III
a pplies t o t h e exist in g des ign
requ irements for  Runways 8R-26L and
8L-26R and Runway 3-21 should it be
determined tha t  th is ru nway be
maint a ined to serve la rge a ircra ft .  ARC
D-III is a pplicable t o th e long t erm
design  requirem ent  for  Runway 8R-26L.

TABLE 3C
Airfie ld Safe ty  Area  Dimens ional  Standards

B-I  1 C-III D-III

Runway Safety Area
Width
Len gth  Beyond Runwa y End

Object  Free Area
Width
Len gth  Beyond Runwa y End

Obs tacle Free Zone
Width
Len gth  Beyond Runwa y End

120
240

250
240

250
200

400
1,000

800
1,000

400
200

500
1,000

800
1,000

400
200

Sour ce: FAA Airpor t  Design Software Version  4.2D
1 Small a ircra ft  on ly.

Runway 8R-26L and 8L-26R do not
fu lly meet  exist ing ARC C-III RSA or
OFA design st anda rds.  The loca lizer  for
t he instr um ent  landing system (ILS)
approach  to Run way 26R is loca t ed in
the sa fety ar ea  behind the Run way 8L
end.  The RSA behind  the Runway 26R
end exten ds across t he abandoned
Grove Avenue r ight -of-wa y and is
crossed by a n  open  ditch .  The RSA also
extends across a  fen ced a rea  en closing a

ser ies of above-ground na tu ra l gas
valves.

The Runway 8R-26L OFA is obst ructed
by fencing sur rounding two wa ter
stora ge tanks for  fire su ppr ession  near
the Runwa y 26L end.  Fencing
surrounding a  water  well pump a long
Euclid Avenu e a lso obst ruct s the OFA
for  both  Runwa y 8R-26L and Runway
8L-26R.    While   th e   segm en ted  circle
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and lighted wind cone a re wit h in  the
OFA for  both  Runway 8R-26L and
Runway 8L-26R, these facilit ies a re
a llowed in  the OF A sin ce t hey a re
required for  a ir  naviga t ion  and a re on
fra ngible bases.

Runway 3-21 would  not  meet  ARC C-III
RSA and OFA design  sta nda rds, if th is
design  st anda rd were a pplied to the
runway.  An ARC C-III  RSA and OFA
would ext end beyon d the exis t ing
a irpor t  boundary a t  each  end of Runway
3-21.  At  the Ru n wa y 3 end, the RSA
would be obst ructed by Kimba ll
Avenu e.  At  the Runway 21 end, the
RSA and OFA would exten d across
Mer r ill Avenue to the nor th  and  the
abandoned Grove Avenu e r igh t -of-wa y.
An open  dit ch  ext en ds a long Grove
Avenu e.

Each  runwa y meet s OFZ design
r equiremen ts.  Th e a lt er n a t ives
an alysis will exa mine opt ions a va ilable
t o m ee t  t h es e  cr i t ica l  des ign
requirement s.

RUNWAY LEN GTH

The determina t ion of runwa y len gth
requirem ents should consider  both
takeoff an d landing requirem ent s.
Takeoff requirements  a re a  factor  of
a irpor t  eleva t ion , mea n maximum
tempera ture of the hot tes t  month , the
cr it ica l a ircraft  type expected  to use the
a irport , and s tage len gth  of the longest
nonstop t r ip dest ina t ions.  Aircra ft
per formance  declines  a s  each  of th ese

factors increa se.  Landing requirements
are a  factor  of a irpor t  eleva t ion , a ircraft
landin g weigh t , and the runway
condit ion  (i.e. dry condit ions or  wet
condit ions).

F or  ca lcu la t in g r u n wa y len gt h
requ irements a t  Ch ino Airpor t , the
a irpor t  eleva t ion  is 652 feet  above mea n
sea  level (MSL) and the mea n maxi-
mum tempera tu re of the hot test  month
is 96 degrees Fahrenheit  (J u ly).  For
C h i n o  Ai r p or t ,  s u m m e r t i m e
tempera tures a re a  p rimary factor  in
determining runway length  require-
men ts.

Using the specific da ta  for  Chino
Air por t  descr ibed above, runway len gth
r e q u i r e m e n t s  for  t h e  va r i ou s
cla ssifica t ions of a ircra ft  t ha t  may
opera te a t  the a irpor t  have also been
exam ined using the FAA Airpor t  Design
computer  program Version  4.2D, which
groups  gener a l avia t ion  a ircra ft  in to
severa l ca t egor ies, reflect in g t h e
percen tage of the fleet  with in  each
ca tegor y and usefu l load (pa ssen gers
and fuel) of t h e a ircra ft .  Table  3D
summarizes FAA recommended runway
lengt hs for  Chino Air por t .

The appropr ia te FAA runwa y length
planning ca tegory for  Runway 8R-26L
is “100 percen t  of la rge a ircra ft  a t  60
percent  u sefu l load”.  As  shown in  the
table, the FAA recommends a  runway
len gth  of 6,100 feet  for  th is ru nway
len gth  ca tegory.  At  7,000 feet , Runway
8R-26L exceeds  t h is  m in im u m
requirement .
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TABLE 3D
Run w ay Leng th Re quirem en ts

Sma ll airplanes with less than  10 passenger seat s 
  75 percent  of th ese sma ll airplanes . . . . . . . . . . . . . . . . . . . . . . . . . .  2,800 feet
  95 percent  of th ese sma ll airplanes . . . . . . . . . . . . . . . . . . . . . . . . . . 3,400 feet
100 percent  of th ese sma ll airplanes . . . . . . . . . . . . . . . . . . . . . . . . . . 4,000 feet

Sm all airplanes with  10 or  more passen ger sea t s . . . . . . . . . . . . . . . . . . 4,500 feet
Lar ge a irplan es between 12,500 an d 60,000 poun ds

  75 percent  of la rge a ircra ft  a t  60 percent  useful load . . . . . . . . . . . . 5,500 feet
100 percent  of la rge a ircra ft  a t  60 percent  useful load . . . . . . . . . . . . 6,100 feet

S m a l l Air cr a f t  - Air cr a f t  le ss  t h a n  1 2,5 0 0 p ou n d s

Sour ce :  F AA Airp or t  Des ign  com pu ter  p r ogra m  Vers ion  4 .2D

The appropr ia t e FAA runway length
planning ca tegory for  Runwa y 8L-26R
is “75 percen t  of la rge air cra ft  a t  60
percent  useful load.”  As shown in  the
ta ble, t he FAA recommends a  runway
len gth  of 5,500 feet  for  t h is runway
len gth  category.  Pr esent ly, Runway 8L-
26R is 4,838 feet  long.  Therefore,
considera t ion  may be given to extendin g
Runway 8L-26R an  addit iona l 642 feet
to meet  th is recommended runway
len gth .

The appropr ia te planning ca tegor y for
sma ll a ir cra ft  is “75 percen t  of sm all
a irpla nes with  less th an  10 passenger
seat s”.  At  Chino Air por t , t he FAA
recommends a  runway length  of 2,800
feet  to meet  the requiremen ts of th is
ca tegor y of a ircra ft . This would be th e
minimum runwa y length  to consider  if
Runway 3-21 is ma int a ined to serve
sma ll aircra ft within ARC B-I (sma ll
a ircra ft  on ly).

For  compar ison , actua l runway length
requ irements for comm on bu siness jet s
expected to opera te a t  the a irpor t  a t  the
mean da ily maximum tempera ture
listed pr eviously h ave been determined

for  the a irpor t .  The takeoff and  landing
requ irements for  t hese a ircra ft  a re
included in  Table  3E .

As shown in  the t able, t akeoff len gth
r equ ir em en t s va r y fr om  a  less
demanding 4,000 feet  for  the Cessna
Cita t ion  V to 7,000 feet  for  the Lear jet
60.  Landing requirements va ry fr om
2,800 feet  to 4,400 feet .

Based upon  these actua l depar ture and
land ing requ irem en t s, a  pr ima ry
runway length  of 7,000 feet  is needed to
fu lly serve th e business jets expected to
opera te a t  the a irpor t .  Th er efore, t he
exist ing length  of Runway 8R-26L
should be main ta ined th rough  the
plan ning period.

Extending Runway 8L-26R wou ld
enable th is ru nway to serve a  lar ger
major ity of business jet  a ircra ft .  As
eviden t  from Table  3E , extendin g
Runway 8L-26R to 5,500 feet  would
a llow th is runway to serve seven of the
13 a ir cra ft  listed.  If Runway 8L-26R
remained a t  it s presen t  length  of 4,858
feet , it  would only be able to serve three
of  the 13 a ircra ft  list ed.  The addit iona l
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len gth  on  Runway 8L-26R would en able
th is runway to serve a  la rger  por t ion  of
the fleet  mix expected to opera te a t  the
a irpor t  and  enhance a irfield capa city by

a llowing for  simulta neous  approach  and
depar tu res for  t he ma jor ity of a ir cra ft
expected to opera te a t  the a irpor t .

TABLE 3E
Busine ss  J et  Run w ay Length  Requirem ents

Airc ra ft

Airport
Reference

Code

Ma x im u m
Tak e off
We i g h t

(pounds)

Ma x im u m
La n d in g
We i g h t

(pounds)

Tak e off
Distance

(fee t)

La n d in g
Distance

(fee t)

Beechcra ft Beechjet 400
Cita t ion  I
Citat ion II
Citat ion III
Cita t ion  V
Fa lcon 10
Fa lcon 20
Gulfstream IV
Lear jet 31A
Lear jet 35/36
Lear jet 45
Lear jet 55
Lear jet 60

C-I
B-I
B-II
C-II
B-II
B-II
B-II
D-II
C-I
C-I
C-I
D-I
D-I

16,100
11,850
14,100
22,000
15,900
18,740
28,660
74,600
17,000
18,300
20,500
21,500
23,500

15,700
11,350
13,500
20,000
15,200
17,640
27,320
66,000
16,000
15,300
19,200
18,000
19,500

5,400
4,300
5,700
4,900
4,000
4,600
5,500
6,500
5,300
6,300
5,900
6,700
7,000

4,400
2,800
3,200
3,300
3,600
3,200
3,600
3,600
3,600
3,700
3,300
4,000
4,300

Assum ptions:
Zero wind , zero ru nway gra dien t
Ma ximum takeoff weigh t
Ma ximum landin g weigh t , wet  runwa ys
96 degr ees F ahrenheit

Sour ces: Aircra ft P erform an ce Guides (Selected Manu facturers)

RUNWAY WIDTH

Runway width  is ba sed upon the
planning ARC for  each  runway.  For
ARC C-III a nd ARC D-I II , the FAA
specifies a  runway width  of 100 feet .
For  ARC B-I (sm all a ircra ft  only), t he
FAA design  standards specify a  runway
width  of 60 feet .  As  shown on  Exh ibit
3E , a ll runways a t  the a irport  a re 150
feet  wide, exceeding these design
requirement s.

RUNWAY
P AVEMEN T STRE NGTH

The most  impor tan t  fea ture of a ir field
pavement  is its a bility to withst an d use
by a ircraft  of s ign ificant  weight  on  a
regu la r  ba sis.  Current ly, th is includes
a  wide ra nge of st anda rd genera l
avia t ion  a ircra ft  and vin tage a ircra ft .
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The pavement  st rength  for  both
Runway 8R-26L and Runway 3-21 a re
sufficien t  to serve th e mix of la rge
a ir cra ft  expected  to opera te a t  the
a irpor t  th rough the plann ing period.
Addit iona l pavement  s t rength  should be
considered for  Runwa y 8L-26R.  Th is
runway ha s a  pavement  s t rength  ra t ing
of 12,000 pounds single wheel loadin g
(SWL).  To serve busin ess jet  a ir cra ft  on
a  regu la r  basis , a  pa vem en t  st ren gth
ra t ing of 30,000 pounds SWL a nd
60,000 dua l wheel loading (DWL)
sh ould be considered for  Runway 8L-
26R.

NAVIGATIONAL AIDS
AND INSTRUMENT
AP P ROACH PROCEDURES

Navigat ional  Aids

Naviga t iona l a ids a re elect ronic devices
tha t t ransmit  rad io frequencies wh ich
proper ly equipped a ircra ft  and pilot s
t ransla te in to poin t -to-poin t  gu idance
and posit ion inform at ion.  The types of
electr onic navigat iona l a ids ava ilable
for  a ircra ft  flying to or  from Chino
Air por t  inclu de a  very h igh  frequency
omnidirect iona l range (VOR) facility,
nondirect iona l beacon (NDB), globa l
posit ion ing system (GPS), and  Loran-C.
These systems a re su fficient  for
naviga t ion  to and from the a irpor t ;
therefore, no other  naviga t iona l a ids a re
needed a t  the a irpor t .

GPS wa s developed  and deployed by t he
United Sta tes Depar tmen t  of Defense a s
a  du a l-use (civil and m ilit a ry) ra dio
naviga t ion  syst em .  GPS in it ia lly
provided two levels of service: the GPS
standard posit ion ing sys tem (SPS),

wh ich  support ed civil GPS uses ; and  the
GPS precise posit ion ing sys tem (PPS),
which was  res t r icted  to U.S . Armed
Forces, U.S . federa l agencies  and
selected a llied  a rmed forces , and
govern ment  use.

The differences in GP S signa ls have
been elimina ted  and civil users now
access the same signa l in tegr ity as
federa l agen cies.  A GPS moder n izat ion
effor t  is  underway by the FAA and
focuses on  augmen t ing the GPS signa l
to sa t is fy requirements  for  accu racy,
covera ge, ava ilability, and in tegr ity. For
civil avia t ion  use, th is  includes  the
d e v e l op m e n t  of t w o s e p a r a t e
augmenta t ion  systems: the Wide Area
Augmenta t ion  System (WAAS) and
Loca l Area  Augmenta t ion  System
(LAAS).  The WAAS uses a  system of
reference sta t ions to cor rect s igna ls
from GPS sa tellit es for  improved
naviga t ion  an d appr oach capa bilities.
Wher e th e present GP S provides for
en r ou t e n a viga t ion a nd l im it ed
ins t rument  approach  (nonprecis ion)
capa bilit ies, WAAS will provide for
Ca tegor y I (cloud ceilings 200 feet  above
the ground and visibilit ies rest ricted to
one-ha lf mile) approach  capa bilit y a t
nea r ly every runway end equipped with
an  ins t rument  appr oach  procedure.

The LAAS va r ies from the WAAS since
the corr ected GPS signals a re broadcast
dir ectly to a ircraft  with in  line-of-s ight
of a  ground reference st a t ion . The LAAS
is expected to suppor t  approach
capability below Cat egory I a nd be
implemen ted in  a rea s which  a re not
suppor ted by th e WAAS upgra de.  The
LAAS may a lso be able to suppor t
runway incur sion wa rn ings, high-speed
tu rn offs,           missed          appr oaches,
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Exhibit 3E
AIRCRAFT OPERATIONAL

AREA REQUIREMENTS

ca
CHINO
AIRPORT

EXISTING

Runway 8R-26L
ARC C-III

7,000' x 150'
75,000 SWL • 150,000 DWL • 215,000 DTWL

Runway Safety Area
250' each side of runway centerline

1,000' beyond each runway end

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end

Runway Protection Zone Each End
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 8L-26R
ARC C-III

4,838' x 150'
12,000 SWL

Runway Safety Area
200' each side of runway centerline

1,000' beyond each runway end

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end

Runway Protection Zone 26R
Inner Width - 1,000' • Outer Width - 1,700'

Length - 2,500'

Runway Protection Zone 8L
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 3-21
6,003' x 150'

21,000 SWL • 130,000 DWL

Runway 8R-26L
ARC C-III

7,000' x 150'
75,000 SWL • 150,000 DWL • 215,000 DTWL

Runway Safety Area
250' each side of runway centerline

1,000' beyond each runway end

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end
Remove Obstructions

Runway Protection Zone 26L
Inner Width - 1,000' • Outer Width - 1,700'

Length - 2,500'

Runway Protection Zone 8R
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 8L-26R
ARC C-III

4,838' x 150'
12,000 SWL

Runway Safety Area
200' each side of runway centerline

1,000' beyond each runway end
Remove Obstructions

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end
Remove Obstructions

Runway Protection Zone Each End
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 3-21
Determine Role and Requirements in Alternatives Analysis

Runway 8R-26L
ARC D-III

7,000' x 150'
75,000 SWL • 150,000 DWL • 215,000 DTWL

Runway Safety Area
250' each side of runway centerline

1,000' beyond each runway end

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end

Runway Protection Zone 26L
Inner Width - 1,000' • Outer Width - 1,700'

Length - 2,500'

Runway Protection Zone 8R
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 8L-26R
ARC C-III

5,500' x 100'
30,000 SWL • 60,000 DWL

Runway Safety Area
200' each side of runway centerline

1,000' beyond each runway end

Object Free Area
400' each side of runway centerline

1,000' beyond each runway end

Runway Protection Zone Each End
Inner Width - 500' • Outer Width - 1,010'

Length - 1,700'

Runway 3-21
Determine Role and Requirements in Alternatives Analysis

SHORT TERM NEED
RUNWAYS

LONG TERM NEED EXISTING

TAXIWAYS

Parallel Taxiways
Taxiway C - 50' wide, 400' from runway centerline
Taxiway D - 50' wide, 400' from runway centerline
Taxiway N - 75' wide, 400' from runway centerline

Taxiway L, M - 75' wide, 400' from runway centerline

Connecting/Exit/Entrance Taxiways
Taxiway AA, A - 40' wide

Taxiway B, E, F, G, H, J, K, L - 50' wide
Taxiway M - 75' wide

TAXIWAYS

Parallel Taxiways
Taxiway C - 50' wide, 400' from runway centerline
Taxiway D - 50' wide, 400' from runway centerline
Taxiway N - 75' wide, 400' from runway centerline

Taxiway L, M - 75' wide, 400' from runway centerline

Connecting/Exit/Entrance Taxiways
Taxiway AA, A - 50' wide

Taxiway B, E, F, G, H, J, K, L, M - 50' wide

Additional Exit Taxiways

Holding Aprons Each End • Blast Pads Each End

TAXIWAYS

Parallel Taxiways
Taxiway C - 50' wide, 400' from runway centerline
Taxiway D - 50' wide, 400' from runway centerline
Taxiway N - 75' wide, 400' from runway centerline

Taxiway L - Extend to 8R end, 50' wide,
400' from runway centerline

Taxiway M - Extend full length of Runway 3-21,
50' wide, 400' from runway centerline

Connecting/Exit/Entrance Taxiways
Taxiway AA, A - 50' wide

Taxiway B, E, F, G, H, J, K, L, M - 50' wide

Additional Exit Taxiways, Runway 8R-26L

Holding Aprons Each End • Blast Pads Each End

SHORT TERM NEED
TAXIWAYS

Temporary Helipad Near ATCT 2 Parking Positions Lighted 2 Parking Positions Lighted

HELIPAD

LONG TERM NEED

  KEY
ARC - Aircraft Reference Code
SWL - Single Wheel Gear Loading
DWL - Dual Wheel Gear Loading
DWTL - Dual Wheel Tandem Gear Loading

Note: New facility requirements are shown in colored type.
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depar tu res, ver t ica l t akeoffs , and
sur face opera tions.

Once augmen ted , GPS will become the
p rim a r y feder a lly-pr ovided ra dio-
naviga t ion  sys t em .  Du r ing the
t rans it ion , the FAA plans  to phase-out
ex i s t i n g  n a viga t i on a l  a i d s  a s
dependence on  these sys tems is  reduced
by the capabilit ies of the GPS system.
Ult imately, the ILS a t  Chino Airpor t
could be expected to be replaced by
GPS.

Ins trument  Approach
P r oc e d u re s

Inst rument  approach pr ocedures have
been est ablish ed for  the a irport  usin g
the VOR and GP S navigat iona l aids and
ILS ins ta lled at  the a irport .  The
ins t rument  approach procedures consist
of a  ser ies of predetermined maneuvers
est ablished by t he FAA for  naviga t ion
dur ing inclemen t wea th er conditions.

The ILS p rovides for  the best  visibilit y
and cloud ceiling minimum s of both
in s t r u men t  a ppr oa ch  pr ocedu r es
ava ilable for  Ch ino Airport .  As det a iled
pr eviously in  Chapter  One, pilot s us ing
the ILS 26R can  approach  and land a t
the a irport  when cloud ceilings are as
low as 200 feet a bove the ground and
visibilit y is res t r icted to ¾-mile.
Appendix 16 of FAA AC 150/5300-13,
Airport Design , Dra ft  Change 7, deta ils
the requirement s for n ew inst ru ment
approach  procedures.  According to
Appendix 16, Chino Airport  meets a ll
the r equ ir emen t s for  a  precis ion
ins t rument  approach  procedure with
visibilit y min imums to ½-mile with  the
except ion  of having insta lled approach
light ing equipment .  Appen dix 16

indica tes tha t  if a  medium in tensity
approach  ligh t ing syst em with  runway
a lignment  indica tor  light s (MALSR)
was ava ilable, t he ILS visibility
min imums could be lowered by ¼-mile
to ½-mile.

Considera t ion  should be given t o
reloca t ing the ILS equipment  to the
Runway 26L end .  This runway
provides the longest  len gth  a t  the
a irpor t  and is expected to ser ve the full-
range of genera l avia t ion  a ircra ft  to
opera te a t  Chino Airpor t .  Typically, t he
ILS is s itua ted a long t he pr imary and
longest runway to ensu re tha t  a ll
a ir cra ft  expected to opera te a t  the
a irpor t  can  t ake advan tage of the low
clou d ceiling and visibility minimums
afforded by t he ILS equ ipm en t .  With
the ILS n ow situa ted a long Run way
26R, a ircra ft  which  may not  be able to
land on  Runway 26R (due its shor ter
runway length) must  follow the
est ablished circling visibility a nd clou d
ceiling minimums for  the ILS approach .
For  a ir cra ft  with  h igher  approach
speeds, t h e visibili t y m in im u m s
increa se by a s much as 1¼-miles.  Cloud
ceiling minimum s increase by 400 feet
for  a ll a ircra ft .  This  reduces  the
effectiveness of the ILS approach  a nd
reliability of t he a irport  to opera tors,
wh ich  may be prevent ed from us ing the
a irpor t  during low visibility a nd clou d
ceiling situa tions.

Presen t ly, the ILS equ ipment  is owned
a n d  op e r a t e d  b y  t h e  F AA.
Con sider a t ion  m a y be given  t o
reloca t ing the ILS t o the Run way 26L
end to locat e th e ILS with t he longest
runway a t  the a irpor t  so tha t  it  can  be
sa fely used  by a ll a ircra ft  usin g Ch ino
Air por t .
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No addit iona l ins t rument  approach
capa bilit ies a re needed for  the a irpor t .
Runway 8L-26R is loca ted too close to
Ru n wa y 8 R -2 6 L  t o a l low for
s imultaneous instr um ent  appr oaches.
Inst rument  approach  procedures  a re
not  needed for  Runway 3-21 since it
may only be n eeded t o ser ve sm all
aircraft du ring visua l conditions.

TAXIWAYS

Taxiwa ys a re const ructed pr imar ily to
facilita te a ircraft  movements  to and
from the r unwa y system .  Some
taxiwa ys ar e necessa ry simply to
pr ovide a ccess between the aprons  and
ru nwa ys, whereas  other  t axiwa ys
become necessa ry as  act ivity increases
a t  an  a irpor t  to provide safe and
efficient  use of the a irfield.

When  t h e Ta xiways C an d D
reloca t ion /r econst ruct ion  project  is
complete in  2002, each  runway a t  the
a irpor t  will be served by a  fu ll-length
pa ra llel t axiway. Considera t ion  sh ould
be given  to u lt ima tely ext endin g
Taxiway L to the fu ll-length  of Runway
8R-26L.  Th is will a llow a ircraft  landing
Runway 8R-26L, destined for  the apron
a reas nor th  of the runway, to exit  a long
the nort h  side of the runwa y.  Th is will
elimina te the need to exit  to pa ra llel
Ta xiway N  to access a  t axiway
connect ing Runwa y 8R-26L wit h  the
ap ron  a reas t o the nor th .  The current
pract ice of exit ing to Taxiwa y N
increa ses t axi t imes a s a ir cra ft  must , a t
times, wa it  for  landin g of depar t ing
a ir cra ft  pr ior  to crossing-over Runway
8R-26L to taxi to the nor th .

As ment ioned previously, to increa se
a ir field sa fety and capa city, facility
p l a n n i n g  s h ou l d  con s i d e r  t h e
developm en t  of a dd it iona l exi t
t axiwa ys.  As  noted  in  the a ir field
capacit y an alysis, a ddit iona l exit
t axiwa ys would increase the annua l
service volume of the a irpor t .

P resen t ly, only Taxiways B and G
connect  Runway 8R-26L to either  Apron
Area  A or  Apron  Area  B. Facility
p lanning should in clude extendin g
a ddit iona l ta xiways between t hese
a reas and Run way 8R-26L to provide
addit iona l capacity and provide a  more
direct r out e to landside ar eas.

The FAA has est ablished standa rds  for
taxiway width  and runway/taxiway
separa t ion  dist ances.  Taxiway width  is
determined by th e ADG of th e most
demanding a ir cra ft  to use the t axiwa y.
Accordin g to FAA design  s tandards, the
minimum taxiway width  for ADG III is
50 feet .  With  the except ion of Ta xiwa ys
AA and A (which  a re 40 feet  wide), a ll
t a xiwa ys  m eet  or  exceed  t h is
requirement .  Facility pla nning sh ould
include widening Taxiways  AA and A to
50 feet .

Design  s tandards for  t he sepa ra t ion
distances between runways and pa ra llel
taxiwa ys a re ba sed pr imar ily on  the
ARC for  tha t  par t icu lar  runway and the
type of inst rument  approach  capability.
FAA design sta nda rds specify a
runway/t axiway sepa ra t ion  distance of
400 feet  for  a  C-III or D-III runway with
a  precision in st ru ment  approach .  All
pa ra llel t axiways a re loca ted 400 feet
from the runway cen ter lines  a t  the
a irpor t .
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Holding aprons pr ovide an  a rea  for
a ir cra ft  to prepa re for  depa r ture off the
taxiway and a llow a ircra ft  to bypass
other  a ircra ft  wh ich  a re r ea dy for
depa r ture.  The exist ing hold ing aprons
sh ould be main ta ined  a t  the a irpor t  and
provided a t  each r un way end.

HELIP AD

The a irport  does not  have a designa ted
helipad.  A temporary helipad h as been
marked on  the apron  area  near  the
a irpor t  t ra ffic cont rol tower (ATCT).
The previous h elipad was loca ted nort h
of Taxiway D; however, it wa s removed
to pr ovide for  the r eloca t ion  of the
taxiwa y. Facility p lanning shou ld
include es tablish ing a  designa ted
helipad a t  the a irpor t .  This  should be
supp lemen t ed wit h  t wo par k in g
posit ions and be ligh ted to a llow for
opera t ions a t  night  and du ring poor
visibility conditions.

LIGHTIN G AND  MARKING

Current ly, there a re a  number  of
light ing and pavem en t  marking a ids
serving pilot s  us ing the Chino Airpor t .
These a re summar ized  on  Exhibit  3F .
These ligh t ing and  marking a ids assist
pilot s in  loca t ing the a irpor t  during
night  or  poor  wea ther  condit ions, a s
well a s a ssist  in t he ground movement
of a ircra ft .

Ide ntif icatio n Ligh ting

The loca t ion  of an  a irpor t  a t  n igh t  is
un iversa lly indicated by a  rota t ing
beacon.  The rota t ing beacon  a t  the

a irpor t  is loca t ed nor th  of t he runway,
a long Mer r ill Avenue.  The rota t ing
beacon is su fficient  and sh ould be
maint a ined in  the fu ture.

R u n w a y a n d Ta xiw a y  Lig h tin g

Runway and t axiway ligh t ing u t ilizes
ligh t  fixtu res placed near  the pavemen t
edge to define the la t era l limit s of the
pavement . Th is ligh t ing is essen t ia l for
sa fe opera t ions  dur ing n ight  and/or
t imes of low visibility in  order  to
ma in ta in  safe an d efficient  access to
and from the run wa y and a ir cra ft
par king ar eas.

Runway 8R-26L a nd Runway 3-21 a re
equ ipped wit h  mediu m  in t en sit y
runway ligh t ing (MIRL).  Runway 8L-
26R is equipped wit h  h igh in tensit y
runway ligh t ing (HIRL).  The Runway
8R-26L MIRL would need to be
convert ed to HIRL if the ILS equipment
is r eloca ted to th is r unwa y.

Effective gr ound movement  of a ircra ft
a t  n igh t  is enhanced by the a va ilability
of t axiway ligh t ing.  P resen t ly, a ll
t axiwa ys a re lighted with  the except ion
of Ta xiways AA and A.  Facility
p lanning sh ould in clude in st a lling
medium in tensit y taxiway light ing
(MITL) on  these taxiways  and a ny
fu tu re t axiways.

Airfie ld  S igns

Lighted directiona l and hold signs a re
ins ta lled a t  t he a irport .  Th is s ignage
ident ifies runwa ys, t axiways, and apron
areas.  These sign s a id pilot s in
determining    their     pos it ion     on    the
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airpor t  and provide directions t o their
desired loca t ion  on  th e airport .  These
light ing a ids should be ma int a ined
thr ough  the plann ing period.

Light ed d is tance remain ing sign s a re in
pla ce a long Run wa y 8R-26L.  These
sign s a re placed in 1,000-foot  in t erva ls
a nd ident ify t he lengt h  of runway
remain ing.  Sim ila r  signs should be
planned for  Runway 8L-26R.

P i lo t-Co n tro lle d  Lig h tin g

Chino Airport  does not  have an
opera t iona l pilot-cont rolled ligh t ing
(PCL) system.  While the Run way 3-21
light ing is connected to a  PCL system,
the PCL system has not  been act iva ted.

PCL system s can  ben efit t he opera t ion
of an  a irpor t .  P CL sys tems reduce
a ir field opera t iona l cos ts by reducing
the in tensit y of, or  turn ing off, a ir field
light ing sys tems when  they a re not  in
use.  Addit iona lly, a P CL system a llows
pilot s to cont rol the int ensity of runway
and taxiway light ing using the r adio
t ransmit t er  in  the a ircra ft .  A PCL
system for  t he pr imary runways used a t
n igh t  sh ould be considered for  Ch ino
Airport  for t hese rea sons.

Vis u al Ap pro ac h  Lig h tin g

In  most  ins tances , the landin g phase of
any fligh t  must be condu cted in visua l
condit ions.  To provide pilot s wit h
visua l descen t  in format ion  during
land in gs t o t h e r u n wa y, visua l
glideslope indicators a re commonly
provided a t  a irport s.  A precision
approach  pa th  indica tor  (PAPI-4) is

ins ta lled a t  t he Ru nwa y 8R, 26L, a nd
26R ends.  A visua l approach slope
indica tor  (VASI-4) is inst a lled a t  the
Runway 3, 21, and 8L ends. These
systems a r e a ppr opria te for  the m ix of
a ir cra ft  cu r ren t ly opera t ing a t  the
a irpor t  and sh ould be ma int a ined
t h r ou gh  t h e  p l a n n in g  p er iod .
Considera tion  may be given  to rep lacing
the VASI-4 wit h  the n ewer  design
PAPI-4 wh ich  a re less cost ly to
maint a in a nd opera te.

Ap pro ac h  Lig h tin g

Approach lighting systems provide the
ba sic mea ns t o t r a n s it ion  fr om
inst rument  fligh t  to visua l fligh t  for
landin g. No approach  light ing system is
pr esent ly ins ta lled  a t  the a irpor t .  As
ment ioned pr eviously, a  m ediu m
in tensity approach  light ing system with
runway a lign ment  ligh t ing (MALSR)
used in  con junct ion  with  the ILS can
reduce visibilit y minimums by ¼-mile
to ½-mile.  Considera t ion  should be
given to inst a lling a  MALSR a t  t he
Runway 26L end should  the exis t ing
ILS equipment  be moved from Runway
26R to Runway 26L.

R u n w a y En d
Ide ntif icatio n Ligh ting

Runway end iden t ifica t ion  light ing
provides t he pilot  with  a  ra pid an d
posit ive iden t ifica t ion  of t he runway
end.  The most ba sic system involves
runway end ident ifier  ligh ts (REILs).
REILs a re present ly ins ta lled  a t  the
Runway 21 runway end; however , the
system is not in  oper a t ion.  As RE ILs
provide    pilots    with     the   a bilit y   to
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Exhibit 3F
AIRFIELD SUPPORT REQUIREMENTS

EXISTING

ILS Approach
3/4 mile visibility, 200' cloud ceiling minima

All Approach Categories

VOR or GPS-B
App. Cat A - 1 mile visibility, 900' cloud ceiling minima

App. Cat B - 1 1/4 mile visibility, 900' cloud ceiling minima
App. Cat C - 2 1/2 mile visibility, 900' cloud ceiling minima
App. Cat D - 2 3/4 mile visibility, 900' cloud ceiling minima

ILS Approach
Move to Runway 26R

1/2 mile visibility, 200' cloud ceiling minima
All Approach Categories

ILS Approach
1/2 mile visibility, 200' cloud ceiling minima

All Approach Categories

SHORT TERM NEED
INSTRUMENT APPROACH PROCEDURES

Rotating Beacon

Medium Intensity Runway Edge Lighting
3-21, 8R-26L

High Intensity Runway Edge Lighting
8L-26R

Medium Intensity Taxiway Lighting
All taxiways except AA & A

Lighted Runway/Taxiway Directional Signage

Precision Approach Path Indicator
8L, 26L, 26R

Visual Approach Slope Indicator
3, 21, 8L

Runway End Identifier Lights
211

Distance Remaining Signs
8R-26L

Nonprecision Runway Markings
8L, 8R, 26L, 3, 21

Precision Runway Markings
26R

Basic Marking
8L

Taxiway Centerline Markings, Aircraft Hold Position Markings

Rotating Beacon

Medium Intensity Runway Edge Lighting
3-21

High Intensity Runway Edge Lighting
8L-26R, 8R-26L

Medium Intensity Taxiway Lighting
All taxiways

Lighted Runway/Taxiway Directional Signage

Precision Approach Path Indicator
All runway ends

Visual Approach Slope Indicator
Convert to PAPI

Runway End Identifier Lights
8R, 8L, 26R

Approach Lighting
MALSR 26L

Distance Remaining Signs
8L-26R, 8R-26L

Nonprecision Runway Markings
8R, 8L, 26R, 3, 21

Precision Runway Markings
26L

Taxiway Centerline Markings ,Aircraft Hold Position Markings

Pilot Controlled Lighting

Rotating Beacon

Medium Intensity Runway Edge Lighting
3-21

High Intensity Runway Edge Lighting
8L-26R, 8R-26L

Medium Intensity Taxiway Lighting
All taxiways

Lighted Runway/Taxiway Directional Signage

Precision Approach Path Indicator
All runway ends

Visual Approach Slope Indicator
Convert to PAPI

Runway End Identifier Lights
8R, 8L, 26R

Approach Lighting
MALSR 26L

Distance Remaining Signs
8L-26R, 8R-26L

Nonprecision Runway Markings
8R, 8L, 26R, 3, 21

Precision Runway Markings
26L

Taxiway Centerline Markings ,Aircraft Hold Position Markings

Pilot Controlled Lighting

AIRFIELD LIGHTING AND MARKING

Automated Surface Observation System

Lighted Wind Indicator

Segmented Circle

ILS - Instrument Landing System
VOR - Very High Frequency Omnidirectional Range Facility
GPS - Global Positioning System
MALSR - Medium Intensity Approach Lighting System with 
  Runway Alignment Indicator Lights

1  Inoperative

Note: New facility requirements are shown in colored type.

KEY

Automated Surface Observation System

Lighted Wind Indicator

Segmented Circle

Automated Surface Observation System

Lighted Wind Indicator

Segmented Circle

WEATHER FACILITIES

LONG TERM NEED

ca
CHINO
AIRPORT
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iden t ify t h e r u n wa y en ds  a n d
distinguish  th is light ing from other
light ing on  t he a irpor t  and  in  the
approach  a reas, REILs should be
considered for  the Run way 8R, 8L, and
26R ends.

Pave men t  Markings

Pavement  markings are designed
accordin g to the t ype of ins t rument
approach  ava ilable on  the runway.
FAA AC 150/5340-1F , Marking of Paved
Areas on Airports, provides the gu idance
necessary to design  an  a irpor t 's
markings.  Runway 8R-26L and
Runway 3-21 a re equ ipped with
n on pr ecis ion  r u n wa y m a r k in gs .
Runway 26R is equipped with  precis ion
runway ma rk ings.  Runway 8L is
equipped with  ba sic m a rkings .  The
Runway 26L nonprecision m arkings
will need to be upgraded to precision
ru nwa y ma kings if the ILS is moved to
Runway 26L.  The Runway 8L
markings should be upgraded to non-
precision m ar kings.

Taxiway and a p ron  areas  a lso require
marking to a ssu re tha t  a ir cra ft  r ema in
on the pa vemen t .  Yellow cen ter line
st r ipes a re cur ren t ly pa in t ed on  a ll
t axiway and ap ron  surfaces  a t  the
a irpor t  to provide th is gu idance to
pilots.  Besides rou t ine maint enance,
th ese ma rk ings will be sufficient
thr ough  the plann ing period.

OTHER FACILITIES

The a irport  has a  ligh t ed wind cone
which  provides pilot s with  informat ion
about  wind condit ions.  A segmented

ci r cle  p r ov id e s  t r a ffi c p a t t e r n
in format ion  to pilot s.  These facilities
are required when the a irpor t  is not
served by a  24-hour  ATCT.  These
facilit ies a re su fficient  and sh ould be
maint a ined in  the fu ture.

The au tomated su rface observa t ion
syst em (ASOS) is a n  impor t a nt
component  to a ir field oper a t ions a s it
n ot ifies  pilots  of loca l wea t h er
condit ions.  Th is system should be
maint a ined through the planning per iod
and u pgraded as n eeded.

L AN D S ID E

R E Q U IR E MEN T S

Landside facilities ar e th ose necessa ry
for  handling a ircra ft  and passengers
wh ile on  the groun d.  These facilities
provide the essen t ia l in t er face between
a ir  and gr ound t ranspor ta t ion  modes.
The capa cities of various componen ts of
each  a rea  were exa mined in  rela t ion  to
projected demand to ident ify fu ture
landside facility needs.  This includes:

• Gen era l Avia t ion  Ter mina l
• Aircraft  Hangars
• Aircraft  Park ing Aprons
• Vehicle Access
• Airport  Support  Facilit ies

AIRCRAFT S TORAGE
HANGARS

The demand for  a ircraft  s torage
hangars typ ica lly depends upon the
number  and t ype of a ircra ft  expected to
be ba sed a t  the a irport .  For  pla nning
pur poses, it  is n ecessa ry to est ima te
hanga r      requ iremen ts     based     upon
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forecast  opera t iona l activity.  However,
hanga r  development  should be based on
actua l dem and t rends and fina ncia l
investm ent  conditions.

Presen t ly, there a re approximately 436
separa te T-hangar/execut ive hangars in
20 buildings.  There are over 500
a ir cra ft  in  these hangars , ind ica t ing
there a re many hanga rs wit h  mult iple
a ircra ft .  There a re 66 por table ha ngar s.
Convent iona l hanga r  space is pr esent ly
occu pied by com m er cia l avia t ion
en terpr ises.  Th is h angar  space is used
for  both  storage and a ircra ft /avia t ion
services.  Hangar s F -340 and F -360 are
presen t ly vacan t .

Ut iliza t ion  of hangar  spa ce var ies as a
funct ion  of loca l clima te, secur it y, a nd
owner  preferences.  The t r end in
gener a l avia t ion  a ircra ft , whet her
sin gle or  mult i-engine, is in  more
soph ist ica ted (and  consequent ly more
expensive) a ircraft .  Therefore, many
hangar  owners prefer  hangar  space to
out side t iedowns.  Futu re hanga r
requ irements for  the a irpor t  a re
summarized on  Ex h ib it  3G.  Museu m
hangar  requ irements have not been
determined as new hanga r  spa ce will be
dependent  upon m useum n eeds a nd
resour ces.

Future hangar  requirem ents  were
developed with  the assumpt ion  tha t  a
major ity of a ircra ft  owners would prefer
en closed s t or a ge a n d t h a t  t h e
percen tage of tota l ba sed  a ircra ft  with in
enclosed hangar  facilit ies would r emain
nea r ly the same t hrough  t he pla nning
per iod.  T-hangar  requirements  were
determined by pr oviding approximately
1,500   squa re   feet    of   space  for   each

hangar  and 1,200 squa re feet  for
a ir cra ft  with in convent iona l hangar s.  A
smaller a r ea  is planned for  a ircra ft  in
lar ger convent iona l hangars  since space
wit h in  these hangars  is  managed  and
a ir cra ft  ma neuvered to ma ke maximum
advan tage of the floor  spa ce available.
A la rger  por t ion  of the a ircra ft  projected
for  enclosed a ir cra ft  storage were
ant icipa ted to be loca ted with in T-
ha ngar s, as is t he cur ren t  t rend  a t  the
a irpor t .

As indicated on the exh ibit , addit iona l
hanga r  space is expected to be required
through t he planning per iod. The t wo
la rge vacant  convent iona l hangars
(tota ling appr oxima tely 115,000 squa re
feet ) ma sk, to a  cer ta in  exten t , the
growth  an t icipa t ed for  conven t iona l
ha ngar s.  The shor t  t erm p lanning
hor izon  project s a  need for  an addit iona l
51,000 square feet  of hangar  spa ce.  By
compar ing the shor t  t erm convent iona l
ha nga r  requ irement  to the tota l
convent iona l hangar  spa ce, the n eed for
convent iona l hangar  spa ce can  be
over looked.  The need  for  convent iona l
hanga r  spa ce will be driven, in  pa r t , by
the gr owth  of genera l avia t ion  services
a t  the a irpor t  and the need to
accommodate these users.  Ther efore,
addit iona l convent iona l ha ngar  will be
exa mined in  th is s tudy.

Sim ila r  t o exist ing condit ions, it  is
expected tha t  a ircra ft  storage hanga r
requ irements will cont inu e t o be met
through a combina tion of ha ngar  types.
The a lter na t ives ana lysis will examine
the opt ions  ava ilable for  hangar
developm ent  a t  t h e a irpor t  and
determine the best  loca t ion  for  each
type of hangar  facilit y.
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AIRCRAFT PARKING APRONAIRCRAFT PARKING APRONAIRCRAFT PARKING APRON

SHORT TERMSHORT TERM
NEEDNEED

INTERMEDIATEINTERMEDIATE
NEEDNEED

LONG TERMLONG TERM
NEEDNEED

AIRCRAFT STORAGE HANGARS REQUIREMENTSAIRCRAFT STORAGE HANGARS REQUIREMENTSAIRCRAFT STORAGE HANGARS REQUIREMENTSAIRCRAFT STORAGE HANGARS REQUIREMENTSAIRCRAFT STORAGE HANGARS REQUIREMENTS

944 

629 

86 

955,000 

443,800 

1,398,800

1,102 

734 

101 

1,115,000 

518,800 

1,633,800

866

577

79

876,000

411,200 

1,287,200

Exhibit 3G
LANDSIDE FACILITY REQUIREMENTS

ca
CHINO
AIRPORT

Aircraft to be Hangared

T-Hangar/Port-A-Port/Executive
Hangar Positions

Commercial Hangar Positions

Hangar Area Requirements

T-Hangar Area (s.f.)

Subtotal Commercial Hangar Area (s.f)1

Total Hangar Area (s.f.)
 

1 
Excluding Museum Hangars

Single, Multi-Engine Transient Aircraft
Positions

 Apron Area (s.y.)

Transient Business Jet Positions

 Apron Area (s.y.)

Locally-Based Aircraft Positions

 Apron Area (s.y.)

Total Positions

Total Apron Area (s.y.)

General Aviation Terminal Facilities (s.f.)

Aircraft Wash/Owner's Maintenance

AVAILABLEAVAILABLE

754

502

N/A

762,700

475,200

1,122,900

SHORT TERMSHORT TERM
NEEDNEED

INTERMEDIATEINTERMEDIATE
NEEDNEED

LONG TERMLONG TERM
NEEDNEEDAVAILABLEAVAILABLE

SHORT TERMSHORT TERM
NEEDNEED

INTERMEDIATEINTERMEDIATE
NEEDNEED

LONG TERMLONG TERM
NEEDNEEDAVAILABLEAVAILABLE

10,900 14,2009,400N/A

TERMINAL BUILDING & OTHER FACILITIESTERMINAL BUILDING & OTHER FACILITIESTERMINAL BUILDING & OTHER FACILITIES

65 

62,100 

11 

18,300 

110 

105,600 

186 

186,000

83 

80,000 

15 

23,500 

129 

123,800 

227 

227,300

55 

52,800 

10 

15,500 

101 

97,000 

166 

165,300

220 

377,100

Aircraft
Wash Rack

Covered Aircraft
Owner's Maintenance
Facility/Wash Rack
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AIRCRAFT P ARKING AP RON

A parking a pron  should be provided for
a t  least  the number  of loca lly-based
a ir cra ft  t ha t a re not  st ored in  ha ngar s,
a s  well  a s  t r a n s ien t  a ir cr a ft .
Approxim a t ely 220 t iedown s a re
ava ilable for  based  and t rans ien t
a ir cra ft  a t  the a irpor t .  Although the
major ity of fu ture based  a ircraft  were
assu med to be stored in a n  enclosed
hangar , a  number  of ba sed  a ircra ft  will
st ill t iedown outside.

Along with  based  a ircraft  parking
needs, t r ansien t  a ir cra ft  parking needs
mu st  also be considered in  determining
apron  requirements.  Chino Air por t
accommoda tes a  s ign ificant  level of
t ransien t  act ivity annua lly.

Tota l apron  area  requirements  were
determined by a pplying a  pla nning
cr iter ion  of 960 square yards per  based
and t rans ien t  a ircraft  parking pos it ion .
Trans ien t  business jet positions were
determined by a pplying a  pla nning
cr iter ion  of 1,600 squa re ya rds for  each
t r ans ien t  business jet position . The
resu lt s of th is ana lysis a re pr esent ed on
Ex h ib it  3G.  Based upon the p lanning
cr iter ia  above and  assumed t ransien t
and based a ircra ft  users, n o addit iona l
apron  a rea  is expected to be needed
through the plann ing period.  However ,
addit iona l apron  ar ea in excess of th ese
needs may be needed a s new hanga r
a reas a re developed on  the a irpor t
wh ich a re not  cont iguous  with  the
existing apron ar eas.

TERMINAL FACILITIES

Termina l bu ildin g space is t ypically
provided for  wa it ing passen ger s, a

p ilot s ’ lou n ge,  fl igh t  pla n n in g,
concessions, management , s torage, and
va r ious other  needs. Present ly, these
funct ions a re bein g provided separa tely
in  th e var ious convent iona l hangar s a t
t h e  a ir por t .  F u t u r e t e r m in a l
requirem ent s have been  determined to
an t icipa te the developm ent  of a
dedica ted public termina l bu ild ing and
are shown on  Ex h ib it  3G.

AIRCRAFT WASH F ACILITY

Presen t ly, there a re no designa ted
a ir cra ft  wash  facilit ies on  the a irpor t .
Considera t ion  should be given t o
es tablish ing an  a ir cra ft  wa sh  facility a t
the a irpor t  to collect  a ircraft  cleaning
fluids used dur ing the clean ing process.

Other  a irport s have combined an
a ir cra ft  owner  main tenance facility
with  the wash  facility.  Th is typically
has involved cover ing t he wash  rack
a rea .  These a reas pr ovide for  t he
collect ion  of used a ircra ft  oil and other
hazardous mater ia ls  and provide a
covered a rea  for  a ircraft  washing and
ligh t  main tenance.  The development  of
a  sim ila r  facility a t  Ch ino Airport  could
reduce environmenta l exposure and
provide an  addit iona l revenue source
which could be used to amort ize
development  cost s.  The a irpor t
main ta ins an  oil collect ion  s ta t ion  on
the nor th  side of the a irport , nea r
Merr ill Dr ive.

AIRP ORT ACCES S

Regiona lly, vehicle access to the a irpor t
is pr ovided by Euclid Aven ue.  Euclid
Avenu e is a  divided four -lan e road,
wh ich   conn ects  the  a irpor t   with  Sta te
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Highway 60 to the nor th  and S ta te
Highway 91 to the south  (via  S ta te
Highway 71).  The cu rren t  capa city of
Euclid Avenu e should be sufficient  to
accommoda te the growth  in  avia t ion
facilit ies an t icipa ted for  Chino Air por t .
Capacity a long th is r oad will be
impa cted to a gr ea ter  ext en t  by t he
growth  in  residen t ia l, in du st r ia l, a nd
commercia l uses  with in  the Ch ino
Valley Dairy P reserve.

Mer r ill Avenu e exten ds across  the
nor thern  por t ion  of the a irport  site.
Kimba ll Avenue ext ends a long the
southern  border  of the a irpor t .  Both
roadways a re presen t ly two lan es wide.
Both  the Cit y of Ch ino and Cit y of
Ontar io land use plans for t he Ch ino
Valley Dia ry Preserve conversion ca ll
for  Euclid Avenu e to be upgra ded to an
eigh t -lane pa rkwa y.  Merr ill Avenu e
and Kimba ll Avenu e a re both  planned
as st an dar d four -lane ar ter ials.

Ca l Aero Dr ive pr ovides pr imary access
to the la ndside facilit ies a long Apron
Area  A and Apron  Area  B.  P resen t ly,
a ll veh icles dest ined for  facilit ies in  th is
a irpor t  a rea  use a  single ga te loca ted at
the terminus of Ca l Aero Dr ive a long
Taxiway B.  Vehicles accessin g any
landside facility on  Apron  Area  A
proceed across the a ircra ft  parking
apron  and t axilanes to their desired
loca t ion .  Vehicles bound for  Apron  Area
B u t ilize the apron  in  front  of the ATCT.
Current  pla ns ca ll for  moving t h is ga te
to the nor th , pr ior  to an  exist ing
roadway extendin g a long the nor thern
side of the ATCT.  Th is is in tended to
elimina te the h igh  volum e of vehicles
crossing in front  of the ATCT.

A planning goa l of any master  plan is to
seg reg a t e  a i r cr a ft  a n d  veh icle
opera t iona l a r ea s t o t he exten t
pract icable.  Special em ph asis  is a lwa ys
given to segrega t ing pu blic veh icle
access an d aircra ft opera tiona l area s.
In  compa rison t o based aircraft owner s,
wh ich  a t  many a irpor t s a re a llowed to
access their  a ircraft  via  a ircraft
t a xilan es, t he gen er a l pu blic is
genera lly rest ricted from t hese ar eas.
The genera l public is  not  aware of the
d i s t i n c t i on s  b e t w e e n  a i r cr a ft
opera t iona l a rea s and  the opera t ing
character ist ics of a ircra ft .  While the
cur ren t  veh icle access  point  is equipped
with  an a ut omated ga t e, access can  be
gain ed through either  knowledge of the
en t r ance code or  by contact ing any
tenant  on  the a irpor t  which  can
remotely open  the ga te.  Consider ing
the new emphasis on secur ity an d the
need to enh an ce th e safet y of a ircra ft
opera tions, Chapt er  Four  will exa mine
opt ions for  segrega t ing vehicle an d
aircraft opera tiona l area s.

AIRP ORT MAINTENANCE

The Chino Air por t  ma in tenance st a ff
opera tes from a  por t ion  of Dome Hangar
#1.  Considera t ion  shou ld be given  to
developin g a  ma in t enance facility for
the storage of ma int enance equipment
and to pr ovide work a rea s for  a irpor t
main tenance employees.  An  a irpor t
main tenance facility ca n  be loca ted in  a
more remote loca t ion  of the a irpor t  and
does not  specifica lly requ ire a  fligh t  line
loca t ion , just  access to the a ir field.  The
a irpor t  ma int enance facility should be
loca ted to provide for  pu blic veh icle
access with out  th e need to cross a ir cra ft
opera tiona l area s.
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FENCING

The a irport  perimet er a nd t he a pron
a reas a re equ ipped with  six-foot  cha in
link fencing.  The fencing is topped with
three-s t rand barbed  wire.  There a re
curren t ly no regula tory requirements
for  fencing at  general aviat ion a irport s.
However , the exist ing fencing a t  Ch ino
Airport  is similar  to fencing in  place a t
com m er cia l service a irport s wit h
fencing requirem en ts.  Th is  fencing
reduces the poten t ia l for  inadver ten t
wildlife a ccess to the a irpor t .  The
au tomated access gat e restr icts a ccess
to the a ircra ft  opera t iona l ar eas.  The
exist ing fencing and  ga tes  a re sufficien t
for  cu r r en t  secu r ity a n d a ccess
rest r ict ions and sh ould be ma int a ined
thr ough  the plann ing period.

UTILITIES

Electr ica l, wat er, and san ita ry sewer
services are  available a t  th e airport .  No
in for m a t ion  collect ed du r in g t h e
in ve n t or y  e ffor t  r e v e a l e d  a n y
deficiencies in  providing elect r ica l
ser vice a t  the a irport .  Therefore, it  is
assu med tha t  a ll fut ur e elect rica l needs
will  be  sufficien t ly  met .  The a irport  is

served by pu blic water  and san ita ry
sewer  services.  These a re expected to
be sufficien t  th rough the p lanning
period.  S torm dra inage is  a  concern ,
especially a long the a pr on  a rea s a long
Cal Aero Dr ive, which accumula te
s t a n d in g  w a t e r  d u r in g  h e a vy
d ow n p ou r s .   S t or m  d r a i n a g e
improvements a re included  in  cur ren t
capit a l p lanning by San  Bernard ino
County.  While th e exist ing u t ilit ies
sh ould be su fficient , new a via t ion
facilit ies (hanga r s, t ermina l bu ildings)
will  l ikely r equ ire n ew u t ilit y
ext ensions to pr ima ry service lines and
sh ould be included in  fu ture design
estima tes.

S U MMAR Y

The in ten t  of th is chapter  has been  to
out line t he facilit ies requ ired t o meet
poten t ia l avia t ion  demands pr ojected
for  Chino Airpor t  th rough the long term
planning horizon.  The n ext  st ep is to
develop a  direction  for  development  to
best meet t hese projected needs.  The
rem a inder  of the mas ter  plan  will be
devoted to ou t lin ing th is direct ion , it s
schedu le, an d costs.




